Agonist-induced phosphorylation and desensitization of human m2 muscarinic cholinergic receptors in Sf9 insect cells.
The human m1 (hm1) and m2 (hm2) muscarinic cholinergic receptors (mAChR) expressed in Sf9 insect cells using recombinant baculovirus were tested for their ability to undergo agonist-dependent phosphorylation and desensitization. The muscarinic agonist carbachol induced phosphorylation of the hm2 mAChR in the Sf9 cells incubated with 32P(i) to an extent of 4-5 mol of phosphate/mol of receptor. In contrast, no phosphorylation of the hm1 mAChR was observed. The hm2 mAChR stimulated [35S]GTP gamma S binding to, and GTPase activity of, the insect cell G-proteins. These receptor-mediated activities were reduced by 50% in membranes prepared from agonist-treated cells compared to control, suggesting that the agonist-induced phosphorylation of the hm2 mAChR resulted in desensitization of the receptors. No role for protein kinase C or cyclic nucleotide-dependent kinases in receptor phosphorylation and desensitization was suggested from studies using agents known to modulate the activity of these enzymes. However, pertussis toxin was found to completely eliminate the interaction of the hm2 receptors with the insect cell G-proteins, but did not perturb the ability of carbachol to induce agonist-dependent phosphorylation of the receptors. These results suggested that G-proteins and/or G-protein-activated signalling were not necessary for the agonist-induced phosphorylation of the receptors. Overall, the data indicated that the human m2 (but not the human m1) mAChR expressed in Sf9 insect cells undergo phosphorylation and desensitization in an agonist-dependent, G-protein-independent fashion by an endogenous insect cell kinase. The results demonstrated that a human G-protein-linked receptor is regulated in insect cells in a manner that is similar to that involving members of the G-protein receptor-kinase family.